Introduction
Around January 2011, Z.-W. Sun announced that he had discovered a new type of series for 1/π . Subsequently, he produced over 170 new series for 1/π . Among Sun's long list of series, there are series that involve T n (b, c) where
Zudilin observed that
where the Legendre polynomial P n (x) is given by
With this important observation, Zudilin established a one to one correspondence between series for 1/π involving T n (b, c) and series for 1/π involving P n (x). For example, Sun's series
is equivalent to
. Together with Chan and J. Wan, Zudilin [1] proved Sun's series involving T n (b, c) using Brafman's identity (see [2, (12) 
Besides series for 1/π associated with T n (b, c), Sun discovered series associated with T 2n (b, c) and T 3n (b, c). Examples of these series, written in terms of P 2n (x) and P 3n (x), are
The proofs of these series were given by Wan and Zudilin [3] using the following elegant generalization of (1.1). 
Then there is a neighborhood of X = Y = 0 such that
Unfortunately, many computational details of the proof of Theorem 1.1 were omitted in [3] . In Section 2, we will present a new proof of Theorem 1.1. The complete details are given with the hope that this method of proof can be used in future to establish identities similar to (1.3).
Proof of Theorem 1.1
Proof. Let ϑ X be the operator ϑ X = X ∂ ∂X and following [3] , define
Note that
since u n satisfies (1.2). We will verify that
It turns out that one can express ξ (X, Y ) as
Using the simple identities
we conclude that
.
Hence, we can now write
where
We observe that the last term of E is inserted so that we can have the term
We now observe that the term 
